Summary. Three groups, each of twelve spayed crossbred ewes, were maintained for 12 months on three different nutritional regimens.
INTRODUCTION
Marshall (1936) concluded that "in all higher animals sexual periodicity, while conditioned by the environment, is regulated in its successive phases by the combined integrative action of the nervous and endocrine systems". In no species is this principle better exemplified than in the domestic sheep. Yeates (1949) has shown photoperiod to be the basic environmental factor regulating sexual periodicity in the ewe. The annual cyclic rhythm of a breeding season alternating with a period of anoestrus is under the control of the diurnal light-dark ratio. Associated with this basic rhythm are more subtle manifestations of annual cyclic activity. These include changes within the breeding season in the incidence of ovulation without oestrus (McKenzie & Terrill, 1937) , in the duration and intensity of oestrus (Fletcher, 1968) , in the number of ovulations at each oestrous period (Grant, 1934; Radford, 1959;  10 W. R. Gibson and T. J. Robinson Dun, Ahmed & Morrant, 1960) , and in the numbers of spermatozoa required to provide maximum chances of fertilization (Quinlivan, 1967) .
All these phenomena could be attributed to an annual cyclic pattern of release of pituitary gonadotrophin (Robinson, 1951) . Such an annual cycle of 'pituitary activity' would account directly for the number of follicles matured and eggs shed and, indirectly, through the production of ovarian hormones, for the differences in behavioural phenomena and in fertilization. The situation is, however, more complex than this for Raeside & McDonald (1959) and Reardon & Robinson (1961) (Roux, 1936) but a nutritional effect on the sensitivity to oestrogen, and hence on the incidence of'silent oestrus', could also be involved. Hafez (1952) and Wallace (1954) have shown the incidence of'silent oestrus' to increase with poor nutrition, while more recently Watson & Radford (1966) (Radford, Watson & Wood, 1960) were used for the detection of oestrus. They were joined immediately after the injection of ODB and observations were made twice daily for evidence of mating. Vaginal smears were taken for 4 days, commencing the day after the injection of ODB in the final sixteen tests, and were assessed by the method of Robinson & Moore (1956) .
Each successive cycle commenced with the first injection of progesterone given on the 3rd day of obtaining vaginal smears.
Hormone preparations
Crystalline progesterone was dissolved in peanut oil (10 mg/ml) and stored in a cool dark room. New preparations were made every 5 weeks.
A stock solution of ODB (200^g/ml) was prepared in peanut oil, stored in a refrigerator and diluted to 10-0, 15-6, 24·4µg/ml as required. Three stock solutions were prepared during the 12-month observation period.
Management
Ewes were weighed at weekly intervals. The three nutritional groups were run in adjacent pens, each one-fifth of an acre, and periodically were shifted to a fresh series of pens to avoid soil erosion. They were fed every 2nd day a ration comprised of barley, grain sorghum, oats, lucerne hay and pasture hay in order to conform to the predetermined live weight curves. The proportions of grain and lucerne hay on the one hand and of pasture hay on the other were varied to provide for increase or decrease of live weight. Reardon & Robinson (1961) Watson & Radford (1966) Robinson, 1967) and for studies on oestrous behaviour (Lindsay & Robinson, 1961) . Knowledge of the nature of the changes in sensitivity to oestrogen due to season and nutritional status is important in the planning and interpretation of such studies. Reardon & Robinson (1961) 
